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Abstract As a sensor network to monitor a large elongated area in case that a communications infrastructure is
unavailable or too costly, a multi-hop wireless network model is considered in which relay nodes accommodating
sensors are arranged in tandem and connected by simple wireless links, and deliver the sensor data to gateways
at both ends of the line. The gateways can reliably send the data to a server using an infrastructure. In such
environments, since packet losses often happen due to attenuation/fading on each link and interference among links,
an unscheduled packet forwarding is ineﬃcient and the success ratio of packet delivery to the server. In our previous
report, we proposed a packet transfer scheduling consisting of a slot allocation based on node positions and link
loss rates, which maximizes the success delivery ratio of all sensor data when using planned retransmissions without
ACK against packet losses, and a packet forwarding scheme based on FEC, but it is only for homogeneous links
with the same transmission rate. Therefore, in this report, we propose an enhance version of the packet transfer
scheduling to adapt to heterogeneous links including not only links with diﬀerent physical transmission rates but
with variable eﬀective transmission rates depending on interferences. Simulations reflecting realistic wireless com-
munications were used for evaluation, and have shown the usefulness of our proposal and some issues to be solved
as well.
Key words Multi-hop wireless communications, packet transfer scheduling, link transmission rate, packet loss
rate
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• ??: T1s1 + T1t1 + T2t2 + T1u1 + T2u2 + T3u3 = T ,
s1, t1, u1 ∈ {1, 2, . . . , T − (2T1 + 2T2 + T3)},
t2, u2 ∈ {1, 2, . . . , T − (3T1 + T2 + T3)},
u3 ∈ {1, 2, . . . , T − (3T1 + 2T2)}.
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? 1)???????????
M3(u1, u2, u3) = (1− qu11 )(1− qu22 )(1− qu33 ) (4)
M2(t1, t2) = (1− qt11 )(1− qt22 ) (5)
M1(s1) = 1− qs11 (6)
????????????????????? x =




T1s1 + T1t1 + T2t2 + T1u1 + T2u2 + T3u3 = T
s1, t1, u1 ∈ {1, 2, . . . , T − (2T1 + 2T2 + T3)}
t2, u2 ∈ {1, 2, . . . , T − (3T1 + T2 + T3)}
u3 ∈ {1, 2, . . . , T − (3T1 + 2T2)}
???????????????????????????
??????????????????
u1 = t1 = s1 = −





u2 = t2 = −











T = 3T1u1 + 2T2u2 + T3u3 (11)
(8) – (11)????? α????????????
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2 ))(1− qu11 )
(1− qu22 )(1− qu33 )(1− qv11 )(1− qv22 )
(1− qv33 )(1− qv44 )(1− qw11 )(1− qw22 )
(1− qw33 )(1− qw44 )(1− qw55 ) (12)
T1s
′
1 + T1t′1 + T2t′2 + T1u1 + T2u2
+T3u3 + T1v1 + T2v2 + T3v3 + T4v4
+T1w1 + T2w2 + T3w3 + T4w4 + T5w5 = T (13)
T2t2 = T5w5 (14)
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Case q1 q2 q3 q4 q5 q6 q7 q8 q9
1 0.6 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.6
2 0.6 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.2
? 2: ?????????
Case q1 q2 q3 q4 q5 q6 q7 q8 q9
1 16.2 3.5 6.3 3.5 3.5 6.3 3.5 3.5 16.2




















??? 0.1 0.2 0.6
???? BPSK0.5 QPSK0.5 64QAM0.75
?????? [m] 937 769.04 373.96



























? 6: Case1 ?????????























N2-N3 ? (q3) ?? N4-N5 ? (q5) ????????????
????????????????????????????
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? 8: Case1 3-5model ?????????
????????? N5–N3 ? (q6)????????????
????????????????????????????
????????????????????????
??????? U-ACK ???????????? Case2
4-4model ???????????????????? 9 ?
???
? 9: Case2 4-4model ???????????????
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